A method was developed for the direct, simultaneous determination of acesulfame and sucralose in oral electrolyte maintenance solution (OEMS). Analyte separation and quantitation were achieved by gradient reversed-phase liquid chromatography (LC) and UV absorbance at 192 nm, respectively. Detection at a second wavelength, 214 nm, was used to check sucralose peak purity; 20 mL OEMS was injected without preparation or dilution. System linearity was demonstrated as 192 nm peak area versus analyte concentration at 80-120% OEMS sweetener fortification (r > 0.999, and all residuals <0.5%, for both acesulfame and sucralose). Spike recoveries for OEMS samples prepared at 3 spiking levels (80, 100, and 120% sweetener fortification) ranged from 100.3 to 102.0% for acesulfame, and from 97.9 to 102.3% for sucralose. In a second assessment of method accuracy, the same spiked OEMS samples were tested by 2 alternative methods: acesulfame (LC/UV at 230 nm) and sucralose (anion exchange-pulsed amperometric detection). Results for the alternative acesulfame method were within 1.2%, and for the alternative sucralose method within 6.0%, of the corresponding results obtained by the 192 nm method. Repeatability and intermediate precision RSD values were <1% for acesulfame and <3% for sucralose. The limits of quantitation were 1.6 and 32 mg/L for acesulfame potassium and sucralose, respectively. Despite the weak UV absorptivity of sucralose and the consequent small size of its LC peak, no evidence was found for sucralose interference in any of the commercial OEMS flavors.
A number of similarities exist between acesulfame potassium and sucralose. Both are non-nutritive, high intensity (200 and 600´sucrose, respectively), sweetening agents (1, 2) . Both are very soluble in water (270 and 283 g/L at 20°C), and aqueous solutions of each (pH > 3) are light-, shelf-, and pasteurization-stable (1) (2) (3) . Both were approved for use by the U.S. Food and Drug Administration in nonalcoholic beverages in 1998, both are assigned an allowable daily intake (ADI) of 0-15 mg/kg/day, and both are used at ppm levels in flavored oral electrolyte maintenance solutions (4-7). However, apart from these many similarities, their UV absorptivities differ dramatically, by virtue of structural differences between the acesulfame and sucralose molecules. Whereas acesulfame is a relatively strong absorber of UV light (e > 10 000 at 227 nm), sucralose is a very weak absorber (e < 130 at 192 nm; 8). The UV insensitivity of sucralose is an important consideration in the identification and/or development of analytical methods for its determination. Accordingly, although UV absorbance-based methods for acesulfame determination use a variety of detection wavelengths-200, 206, 214, 230, and 254 nm-such methods for sucralose determination are restricted to wavelengths of £200 nm, and even at 200 nm a sucralose injection of 1600 hg (versus 20 hg acesulfame) is required to give a sizable peak (9) (10) (11) (12) (13) (14) .
With these factors in mind, we developed a liquid chromatographic (LC)/UV method for the direct and simultaneous determination of acesulfame and sucralose in oral electrolyte maintenance solution (OEMS). Reversed-phase chromatography and a pH 3.1 phosphate buffer-acetonitrile eluant system (with relatively little absorbance in the low UV range) are used for analyte separation. Given the hydrophobicity enhancement of sucralose (versus sucrose) afforded by its chlorine substitutions (15) , and given the need for effective column rinsing between injections, a step gradient of 15-80% is specified. The quantitation wavelength is 192 nm. Although this selection is well short of optimal for acesulfame detection, it enables a maximum sucralose response without significantly compromising the accuracy of the acesulfame determination. In view of the weak sucralose signal at 192 nm (OEMS sucralose peak areas approximate 90 mAu-s), the method specifies the simultaneous use of a second detection wavelength, 214 nm, to check sucralose peak purity. The presence of a sizable 214 nm peak at the sucralose retention time signifies an interference and a positive bias in the sucralose peak area. A 20 mL injection is used, because this volume of OEMS delivers approximately 2000 hg sucralose and thereby complies with the criterion mentioned above. Two external standard solutions, whose analyte concentrations bracket the OEMS sweetener fortification level, are used to calibrate the system. As shown by the experimental data documented below, this approach provides accurate, precise, and selective determination of acesulfame and sucralose in oral electrolyte maintenance solution. 
METHOD

Apparatus and Materials
Test Materials
OEMS (Pedialyte
Sample Preparation
OEMS were tested as is, without preparation or dilution.
LC Analysis
The LC conditions for the artificial sweetener analysis are as follows: column, YMC ODS-AQ; mobile phases, 100% of OEMS target (n = 6) 100.7 ± 0.7 99.4 ± 1.8
120% of OEMS target (n = 6) 99.9 ± 0.9 99.6 ± 0.8
Recovery average (n = 18) 100.6 ± 0.9 99.5 ± 1.6
a Standards were added to unsweetened OEMS.
acesulfame and sucralose quantitation was 192 nm, and for sucralose peak purity assessment was 214 nm.
Method Validation
Validation experiments were performed to evaluate the quality of the data and to ensure reliability of the method. Method linearity, accuracy, precision, sensitivity, and selectivity were evaluated, along with limits of detection and quantitation, in a series of experiments.
Results and Discussion
System linearity was assessed as 192 nm peak area versus analyte concentration for a series of 5 standard solutions prepared to contain both acesulfame potassium and sucralose at levels that were 80, 90, 100, 110, and 120% of the OEMS fortification ( Table 1 ). The correlation coefficients for these plots were 0.99983 (acesulfame potassium) and 0.99993 (sucralose). The statistical residual, as regression concentration % deviation from actual concentration, was also calculated for each of the 5 standard solutions. None of these residuals (for acesulfame potassium or sucralose) exceeded 0.4%. These data demonstrate the existence of a strong positive correlation between peak area and analyte concentration over the range of interest (i.e., 80-120% of the expected OEMS concentration).
The accuracy of the method was assessed by spike recovery experimentation (Table 2 ) and intermethod comparisons (Table 3 ). In the former, analyte concentrations were determined in unsweetened (and unflavored) OEMS, which was spiked with both acesulfame potassium and sucralose. Three spiking levels were prepared (80, 100, and 120% of OEMS fortification), and each spiking level was prepared in triplicate. The spike recovery averages (n = 3) ranged from 100.3 to 101.5%. In a second assessment of accuracy, these same 9 spiked samples (3 spiking levels´3 preparations) were tested by an alternate validated method for acesulfame determination, and by an alternative validated method for sucralose. The alternative acesulfame method also used reversed-phase LC (with a different column, temperature, and injection volume), but specified a UV detection wavelength, 230 nm, which is much closer to acesulfame's UV maximum (227 nm). No acesulfame concentration determined by the alternative method differed by >1.2% from the concentration determined by the primary method.
The alternative sucralose method used anion exchange LC with pulsed amperometric detection. The sucralose concentrations determined by the alternative method were 0-6% lower (2.6% lower, on average) than those measured by the primary method. ( of the primary method to accurately quantify acesulfame and sucralose in OEMS.
Method precision was characterized by testing the same set of 9 spiked samples in a single analysis on a single instrument (repeatability , Table 4 ), and in 2 analyses conducted on 2 different days and on 2 different instruments (intermediate precision, Table 5 ). As expected (Figure 1 ), the acesulfame determination was more precise [no relative standard deviation (RSD) exceeded 0.9%] than the sucralose determination (RSD = 0.5-2.3%); nonetheless, the method was capable of a relatively precise quantitation of both analytes.
The poorer precision associated with the sucralose determination is largely attributable to method sensitivity considerations, given that the 192 nm (molar) response for acesulfame is nearly 9 times that of sucralose (Table 6 ). Although higher wavelengths are much better suited for acesulfame detection, sucralose's very weak UV absorptivity dictated the choice of 192 nm as the optimum UV wavelength for the single signal determination of both sweeteners.
Although the chlorine functions on the sucralose molecule significantly enhanced its hydrophobicity and reversed-phase column retention versus sucrose (Figure 2) , the 2-fold increase in 192 nm absorptivity (i.e., sucralose versus sucrose, Table 7 ) had little practical impact. The limiting sensitivity of sucralose was further illustrated by an examination of the limits of method detection and quantitation (Table 8) typical sucralose response was still only 3 times the method quantitation limit (Table 9) . Because this factor leaves the sucralose peak vulnerable to interference, a second detection wavelength, 214 nm, is specified by the method to check sucralose peak purity (Figure 3) . The presence of a sizable peak at the sucralose retention time in the 214 nm plot signified interference, and invalidated sucralose quantitation. In this manner, we showed the absence of any such interference in all flavors of OEMS; the 192:214 nm peak height ratio at the sucralose retention time exceeded 68 in each case (Table 10) .
On the basis of the experimental data documented above, we conclude that the described method enables direct and simultaneous determination of acesulfame and sucralose in OEMS. The method is accurate, precise, and selective, and requires no preparation or dilution of OEMS before LC injection. 
